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DETAILED ACTION 

Request for Continued Examination 

The request filed on 1 1/17/06 for a Request for Continued Examination (RCE) under 37 
CFR 1.1 14 is acceptable and an RCE has been established. An action on the RCE follows. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-2, 10-1 1 are rejected under 35 U.S.C. 102(e) as being anticipated by Ligon 
(U.S. Patent No. 6,630,721). 

Referring to figures 1-6, Ma et al. teaches a method of forming a semiconductor device 
on a semiconductor substrate, comprising the steps of: 

forming a high dielectric constant (high k) gate dielectric layer (32) on the semiconductor 
substrate (34, see figure 11), said gate dielectric layer (32) having dielectric constant greater than 
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the dielectric constant of silicon oxide (see, col. 8, lines 61-67, col. 9, lines 1-4). It is inherent 
that the same material would provide the same dielectric constant. 

forming a conductive gate (36) structure on a first area of the gate dielectric layer (32), 

forming first insulator spacers (46) on the sides of the conductive gate structure (36) with 
the procedure used to form said first insulator spacers (46) also removing a second area of said 
gate dielectric layer (32, see figure 11), wherein said second area of said gate dielectric layer (32) 
is not covered by said conductive gate structure or by said first insulator spacers (see figure 1 1), 

forming a first doped region in an area (40) of said semiconductor substrate not covered 
by conductive gate structure (36) or by said first insulator spacers (46, see figure 1 1); 

forming a second insulator spacers (56, see figure 11) on the sides of said first insulator 
spacers (46); and 

forming a second doped region in an area (60, see figure 1 1) of said semiconductor 
substrate (34) not covered by said conductive gate structure (36), not covered by said first 
insulator spacers (46), and not covered by said second insulator spacers (56, see figure 11). 

Regarding to claims 2, 1 1, the gate dielectric layer is comprised of a layer selected from 
the group consisting of silicon nitride, tantalum oxide, silicon oxynitride, hafnium oxide, 
zirconium oxide, and aluminum oxide ((see, col. 8, lines 61-67, col. 9, lines 1-4) 

Regarding to claim 10, performing a dry etch procedure (anisotropic etch, see col. 9, lines 
58-61) to first define first insulator spacers (46) on the sides of the conductive gate structure (36) 
via etching of said insulator layer, and then to remove exposed portions of the high gate 
dielectric layer (32), wherein said exposed portions of said high k gate insulator layer (32) are 
portions not covered by said conductive gate structure (36) or by said first insulator spacers (46, 
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see figure 11). Noted that in process of removing the insulating layer (44) to form the spacer 
(46), the insulating layer (44) have to remove first before the removal of the gate dielectric layer 
(32) since the dielectric layer (32) is located below the insulating layer (44). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claims 3 ? 5, 7-8, 12, 14, 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ligon (U.S. Patent No. 6,630,721) as applied to claims 1-2, 10-1 1 above in view of Ma et 
al. (U.S. Patent No. 6,025,242). 

Ligon teaches forming a high K gate dielectric layer, gate conductor, spacers on the side 
wall of the gate. However, the reference does not specifically teach the thickness of the of the 
gate dielectric, gate conductive, spacer. 

Ma teaches forming a gate electrode, gate dielectric and spacer with the specifically 
thickness as described below: 

Regarding to claims 3, 12, the thickness of the gate dielectric layer is between about 10- 
200 Angstroms (see col. 2, lines 23-25). 

Regarding to claims 5, 14, wherein said conductive gate structure is comprised of doped 
polysilicon at a thickness between about 300-3000 Angstroms (3, col. 2, lines 26-31). 
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Regarding to claims 7, 16, 17, first insulator spacers are comprised of silicon oxide, at a 
thickness between about 10 to 300 Angstroms (see col. 2, lines 54-58). 

Regarding to claims 8, 16, 17, the first insulator spacers are comprised of silicon nitride, 
at a thickness between about 30 to 400 Angstroms (see col. 2, lines 54-58). 

It would have been obvious to a person of ordinary skill in the requisite art at the time of 
the invention was made to optimize the concentration of hydrogen within the dielectric layer, 
since it has been held that where the general conditions of a claim are disclosed in the prior art 
(i.e.-the thickness of the layer), discovering the optimum or workable ranges involves only 
routine skill in the art. In re Aller, 105 USPQ 233 (CCPA 1955). 

The specification contains no disclosure of either the critical nature of the claimed 
arrangement (i.e.- the thickness of the layers) or any unexpected results arising therefrom. Where 
patentability is said to be based upon particular chosen limitations or upon another variable 
recited in a claim, the applicant must show that the chosen limitations are critical. In re 
Woodruff, 919 F.2d 1575, 1578 (FED. Cir. 1990). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would teach the specific thickness of the of the gate 
dielectric, gate conductive, spacer in process of Ligon as taught by Ma et al. because forming 
specific thickness of the of the gate dielectric, gate conductive, spacer involves only routine skill 
in the art to form an high performance MOSFETS. 
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Claims 6, 9, 15, 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ligon 
(U.S. Patent No. 6,630,721) as applied to claims 1-2, 10-1 1 above in view of Bertrand et al. 
(U.S. Patent No. 6,841,449) and Komatsu (U.S. Patent Publication No. 2003/001 1035). 

Ligon teaches a method of forming gate transistor comprising a gate dielectric, 
polysilicon gate electrode, and an insulating spacer formed by reactive ion etch. However, the 
reference does not teach etching the gate insulation layer and the dielectric layer to form spacer 
by using Argon and CF4, and forming a gate electrode by using tungsten silicide instead of 
polysilicon. 

Bertrand et al. teaches forming a gate dielectric layer (5) with the thickness of 25-50 
Angstroms, forming a gate electrode (6), forming an insulation layer (7) and etching the 
insulation layer (7) and the dielectric layer (5) by using Argon and CF 4 (see col. 2, lines 30-60, 
figures la- lb). 

Therefore, it would have been obvious to a person of ordinary skill in the requisite art at 
the time of the invention was made would etch the gate insulation layer and the dielectric layer to 
form spacer by using Argon and CF 4 in process of Ligon as taught by Bertrand et al. because the 
process would provide high selective without overetch the bottom layer. 

Komatsu teaches forming a gate electrode tungsten silicide (104) with the thickness of 
about 100nm= 1000 Angstrom. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
of the invention was made would form a gate electrode by using tungsten silicide (104) with the 
thickness of about 100nm= 1000 Angstrom in process of Ligon as taught by Komatsu because 
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the process would provide a low-resistance gate electrode, suited for a higher-speed operation 
of the semiconductor device. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Nguyen whose telephone number is (571) 272-1695, or by 
Email via address Thanh.Nguyen@uspto.gov. The examiner can normally be reached on 
Monday-Thursday from 6:00AM to 3 :30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examinees 
supervisor, Carl Whitehead, can be reached on (571) 272-1702. The fax phone number for this 
Group is (571)273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pairdirect.uspto.gov. Should you have questions on access to thy Private PAIR 
system, contact the Electronic Business center (EBC) at 866-217-9197 (toll-free). 
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